Flow induced by a stretching sheet of Newtonian or nonNewtonian fluid is a classical problem in fluid mechanics. Study of momentum and heat transfer in laminar boundary layer flow of a viscoelastic fluid over a linearly stretching sheet is of great importance in polymer processing industries e.g., in manufacturing artificial fibers and artificial films etc. The concept of viscous flow due to a linearly stretching sheet was introduced by Crane (1970) and obtained an closed form analytical solution. The pioneering work of Crane was extended by Rajagopal et al. (1984) by taking viscoelastic fluid and also Siddappa and Abel (1985) discussed some other important aspects of flow of non-Newtonian fluid over stretching sheet. Troy et al. (1987) In case of heat transfer analysis, the thermal radiation and internal heat generation or absorption are very important physically. Siddheshwar and Mahabaleswar (2005) investigated the radiation effects on MHD flow of a viscoelastic fluid and heat transfer over a stretching sheet taking into account the internal heat generation/absorption. Khan (2006) studied the effects of radiation as well as heat source/sink and mass suction/blowing on heat transfer in viscoelastic fluid flow over a stretching surface. Cortell (2007) analyzed the mass transfer with chemically reactive species for two classes of viscoelastic fluid viz. second-grade fluid and Walter's liquid B over a porous stretching sheet.
Introduction
Flow induced by a stretching sheet of Newtonian or nonNewtonian fluid is a classical problem in fluid mechanics. Study of momentum and heat transfer in laminar boundary layer flow of a viscoelastic fluid over a linearly stretching sheet is of great importance in polymer processing industries e.g., in manufacturing artificial fibers and artificial films etc. The concept of viscous flow due to a linearly stretching sheet was introduced by Crane (1970) and obtained an closed form analytical solution. The pioneering work of Crane was extended by Rajagopal et al. (1984) by taking viscoelastic fluid and also Siddappa and Abel (1985) discussed some other important aspects of flow of non-Newtonian fluid over stretching sheet. Troy et al. (1987) established the uniqueness of solution of the flow of second-grade fluid over a stretching sheet. But two years latter, Chang (1989) showed that the solution of the flow of viscoelastic fluid is not unique and he obtained the different forms of non-unique solutions. In 1987, Bujurke et al. presented the heat transfer analysis for the flow of second order viscoelastic fluid over a stretching sheet. Lawrence and Rao (1992) also demonstrated the heat transfer in the flow of viscoelastic fluid past a stretching sheet. Andersson (1992) showed the magnetic effect on the flow of Walter's liquid B over a stretching sheet. Cortell (1994) obtained the similarity solution for the flow and heat transfer of a viscoelastic fluid over a stretching sheet.
In case of heat transfer analysis, the thermal radiation and internal heat generation or absorption are very important physically. Siddheshwar and Mahabaleswar (2005) investigated the radiation effects on MHD flow of a viscoelastic fluid and heat transfer over a stretching sheet taking into account the internal heat generation/absorption. Khan (2006) studied the effects of radiation as well as heat source/sink and mass suction/blowing on heat transfer in viscoelastic fluid flow over a stretching surface. Cortell (2007) analyzed the mass transfer with chemically reactive species for two classes of viscoelastic fluid viz. second-grade fluid and Walter's liquid B over a porous stretching sheet.
In our study, we investigate the effects of heat generation or absorption on the flow of two different classes of viscoelastic fluid namely, second-grade and Walter's liquid B over a stretching sheet which is being stretched linearly. We obtained the exact solutions for both momentum and heat equations. The solution of self-similar heat conducting equa- Cortell (1994) .
Analysis of Boundary

Formulation of the flow and heat transfer problems
We consider a steady laminar flow of an incompressible viscoelastic fluid over a plane sheet coinciding with the plane y=0, the flow being confined in the plane y>0. The motion is caused due a linear stretching of the sheet because of simultaneous application of two equal opposite forces along the xaxis so that the sheet stretched keeping the origin fixed and the physical sketch of the flow dynamics is given in Fig. 1 . The boundary layer equations for momentum and heat transfer may be written as follows:
and (3) where u and v are velocity components in x and y directions respectively, υ (=µ / ρ) the kinematic fluid viscosity, ρ is the fluid density, µ is the coefficient of fluid viscosity, k 0 is coefficient of viscoelasticity, T is the temperature, k is the fluid thermal conductivity, c p is the specific heat, Q 0 is the heat generation or absorption coefficient, T oo is the free stream temperature. The positive sign in the right hand side of equation (2) is corresponding to second-grade fluid (Cortell, 1994 and whereas the negative sign is for Walter's liquid B (Prasad et al., 2000 and Khan et al., 2003) also termed as second-order fluid (Khan and Sanjayanand, 2000) .
The appropriate boundary conditions for the velocity components and the temperature are given by (4) and , where c is stretching constant with c>0, T w temperature of the sheet assumed to be constant. The last condition of (4) is the augmented condition because the flow is in an unbounded domain, which had been discussed by Garg and Rajagopal (1992) .
We now introduce the stream function ψ (x,y) as
The mass-conservation equation (1) is satisfied automatically and the momentum equation (2) and temperature equation (3) take the following forms.
and .
Accordingly, the boundary conditions in (4) reduce to
Next, we introduce the dimensionless variables for ψ and T as given below:
The similarity variable denoted by η is given by η =y (c/υ)) 1/2. Using the dimensionless variables and similarity variable, the above equations finally take the self-similar forms given below:
(9) and (10) where λ =+ k 0 c/υ is the viscoelastic parameter with λ >0 corresponding to the second-grade fluid and λ <0 for the Walter's liquid B, Pr= µc p / k is the Prandtl number and δ=Q 0 / ρc p c is the heat source (δ<0) or sink ( δ>0) parameter.
The boundary conditions (7) and (5) also transform to (11) and (12)
Solutions of self-similar equations
The self-similar equation (9) with the boundary condition (11) has a solution of the form
According the sign of λ, we can consider the fluid to be either second-grade (λ >0) or Walter's liquid B (λ <0, IλI <1).
Also, replacing λ by --λ in the equations (13) and (14) earlier analyses of Cortell (1994) and Khan (in nonporous medium) (2006) can be obtained.
The analytic solution of equation (10) with respective boundary condition (12) can be written in form of hypergeometric function:
Where (16) The confluent hypergeomertic function M is the Kummer's function (Abramowitz and Stegun, 1965) and is defined by
Numerical solutions
The nonlinear coupled differential equations (9) and (10) along with the boundary conditions form a boundary value problem (BVP) and is solved using shooting method, by converting it into an initial value problem (IVP). In this method we have to choose a suitable finite value of η οο , say η οο , We set following first-order systems (17) and (18) with the boundary conditions (19) To solve (17) and (18) Finally, the effects of internal heat source or sink on the heat transfer are exhibited in the Figs7a and 7b. Due to the increase in the heat source or sink parameter the thickness of the thermal boundary layer is reduced and the temperature at a point decreases. Thus, with the increase in strength of heat source the temperature and the thermal boundary layer thickness increase but, the outcome of increase in strength of the heat sink is totally opposite i.e. the temperature and the thermal boundary layer thickness decrease with increase in sink strength. The above thermal behaviours are found in both second-grade fluid and Walter's liquid B. 
Conclusion
The Objective of our study is to investigate the flow behaviours and heat transfer for two classes of viscoelastic fluid over a stretching sheet with internal heat generation or absorption. Using similarity variables, the momentum and heat equations are transferred into self-similar ordinary differential equations. The momentum equation is solved analytically and also the heat equation using a confluent hypergeomertic function, the well known Kummer's function. The numerical solutions are also obtained using shooting method and the exact and numerical solutions are well matched. The exact solutions are presented in some figures and the following conclusions can be drawn:
